
Obr. 1 / Fig. 1. 



Diiensky oscilator TESLA BM 205 se pouziva predevsim pro 
opravy rozhlasovych prijfmacfii v menskh dilnach, vyhovuje vsak 
i pro bezne prace laboratornf a svymi malymi rozmery a malou 
vahou { pro pouzitf mimo dflnu. 

Oscilator obsahuje dva zdroje kmitoctCi: vysokofrekvencni 

s menitefnym kmitoctem a nfzkofrekvencni s pevnym kmitoctem, 



The oscillator TESLA BM 205 Is designed primarily for use in 
radio maintenance in servicing workshopSf but it is suitable also 
for routine laboratory work. Owing to its small dimensions and 
weight it can be applied also as a portable servicing appliance. 
The oscillator contains two sources of oscillations: an H. F. 
source of controllable frequency and an A. ™ 



, source 








kterym Ize modulovat kmitocet vysokofrekvencni. Vestaveny 
nizkofrekveocnf zdroj Ize v prfpade potreby nahradlt normafnim 
tonovym generatorem^ jehoz napets privedeme nazdirky ktomu 
urcene. 

Vzhledem k velkemu vystupnfmu napetf Ize oscilator pouzfvat 
i pro rilzna apllkacn^ merenk napr. pro merenf hodnot konden- 
satorO a csvek resonancni metodou, zjis^ovanf resonancnich 
kmitoctQ obvodO atp. Nfzkofrekvencnfho zdroje Ize pouzft 
tez k napajenf mericfch mflstku, zkouseni nf cast! prijimacd, 
zesilovacu! atd. 




Drive nez zasuneme zastrcku sitiove snflry do zasuvky elektro- 
vodne site, presvedcime se, zda je pnstroj prepojen na spravne 
napeti. Napetf udava cfsio pod trojuhelnikovou znackou nazadnf 
stene (obr. 2), Z tovarny ]e pnstroj zapojen na 220 V. Je-li 
tfeba pi^istro] p?epo|it na napStI 120 V, provedeme to takto: 
Po uvolnenf zadni steny vytahneme kotouc volice sf-dov4ho napetf 




Obr. 2 / Fig. 2. Obr. 3 / Fig. 3. 



a natocfme je] tak, aby cfsio udavajicf pozadovane napitf bylo 
opet pod trojdhefnfkovou znackou. Zadnf stenu opet pripevnfme. 
Po prepojenf ze 1 20 V na 220 V nebo naopak, je nutno vymenit 
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frequency which is designed for the modulation of the rL F. 
output. If necessary the built-in A. F. source can be replaced 
with an externa! A. F. generator, for the connection of which 
special sockets are provided. As the oscillator delivers a suffi- 
ciently high output voltage It may be used also for the measure- 
ment of capacitors and coils fay the resonance method, and for 
the ascertaining of resonant frequencies of circuits etc. The 
built-in A. F. generator may be utilized as a source of measuring 
current for Impedance bridges or for the testing of A. F. amplifier 
stages of receivers and amplifiers. 




Before the power plug of the oscillator is Inserted Into the 
receptacle of the A. C. mains, It is essential to make sure that 
the oscillator is adapted to the available mains voltage. Each 
newly delivered oscillator is set to 220 V. If other mains con- 
nection Is required, I. e, if the oscillator has to be adapted to 
120 V, the following procedure has to be carried out: After 
loosening the back wall of the oscillator, the disc of the mains 
voltage changeover switch has to be pulled out and turned in 
such a manner that after replacement the triangular Indicator 
above the switch points to the marking of the available mains 
voltage. After switching over, the back wall must be secured 
safely® 

Whenever the mains voltage of the oscillator is changed from 
120 V to 220 V and vice versa the mains fuse must be exchanged 
also, according to the data printed on the back wall of the 
oscillator. 

As soon as the mains is connected, the red pilot lamp Z (Fig. 1) 
lights up. After 5 minutes have elapsed, this being a sufficient 
length of time for the thermal stabilization of the oscillator, 
the apparatus Is ready to use. 




The oscillator BM 205 is capable of delivering frequencies from 
94 kc/s to 31 Mc/s. This range Is divided into 5 partially over- 
lapping bands. The required band can be selected with the knob K1 





tei siio-vQU poflstku. Hodnoty pojistek jsou uvedeny v odstavd 
„Technicke dda]e“. 

Teprve ^yn^ mCizeme pripojit oscllator k siti, pri cemz se rozsvitf 
F kontrolni zarovka 2 (obr. 1). 

Asi po 5 minutach, az se ustalf vnitrnf teplota, je oscilator pri- 
p raven k normainfmu provozu. 




Kmitoctovy rozsah oscilatoru 94 kc/s — 30 M c/s je rozdelen do 
peti rozsah 0, navzajem se prekryvajfcfch. Volba rozsah u se pro- 
vadi prepinacem K1 (obr. 1). K hrubemu nastavenf kmitoctu 
slouzi knoflik K3 a knofllkem K2 doladime jemne. 

a) rozsah 0,1 — 0,3 Mc/s se cte na strednf stupnici a jeji 

ddaj se dSH 100 

b) rozsah 0,3 — 0,95 Mc/s se cte na vnitrnf stupnici a jejf 

ddaj se d^lf 100 

c) rozsah 0,95 — 3 Mc/s se cte na strednf stupnici a jejf 

Oda] se d§lf 10 

d) rozsah 3 F[— 9,5 Mc/s se cte na vnitPnf stupnici a jejf 

ddaj se delf 10 

e) rozsah 9,5 •—'’30 Mc/s se Ite na strednf stupnici prfmo 

V Mc/s 




Oscilator ma dva souose vystupy, z nichz muzeme odebfrat 
vysokofrekvencnf napetf pomocf vf kabelu, ktery patn do pff- 
slusenstvf pffstroje. Z vystupu A odebfrfime konstantnf velke 
napetf pro ruzna merenf resonancnfmi metodami; na vystupu B 
pak napetf pro veskera jina merenf. 

Toto napetf je mo2no regulovat hrube prepfnacem K4 (poloze 1 
odpovfda napetf nejmensf) a jemne knofifkem K5. 




Vysokofrekvencnf napetf muzeme pouzft bud nemodulovane nebo 
rnodulovane kmitoctem 400 c/s z vestaveneho nf generatoru. 



(Fig. 1). The required frequency can be tuned in with the knob 
K2. The knob K3 serves for speedy changing over from frequen- 
cies at one end of the selected band to frequencies at its other 
end, or for the rough selection of the required frequency which 
subsequently can be set exactly with the fine tuning knob K2. 

a) range 0.1 — 0.3 Mc/s read on the middle scale, the reading 

divided by 1 00, 

b) range 0.3 — 0.95 Mc/s read on the inner scale, the reading 

divided by 1 00. 

c) range 0.95— 3 Mc/s read on the middle scale, the reading 

divided fay 1 0. 

d) range 3 — 9.5 Mc/s read on the inner scale, the reading 

divided by 10. 

e) range 9.5 —30 Mc/s read on the middle scale, directly 

in Mc/s. 




The output of the oscillator is fed to two coaxial receptacles 
from which the produced H. F. voltage may be taken by the 
coaxial cable which is an accessory of the oscillator. The output 
receptacle A (Fig. 1) delivers a contact voltage suitable for 
several measurements by the resonance method. The receptacle 
B delivers controllable output for all other applications. The 
output voltage can be selected with the switch K4 which has 5 
positions for coarse voltage selection, and then with the knob 
K5 which serves for continuous fine regulation. 




The H. F. output of the oscillator can be applied either as C VV. 
— without modulation — or as M. C. W. modulated by 400 c/s 
delivered by the built-in A. F. generator. 

Should the frequency of the built-in generator not be suitable, 
an external A. F. generator can be connected to the sockets 
marked MOD (Fig. 1). in this manner the H. F. output can be 
modulated with any frequency from 30 to 1 0,000 c/s. 






me pfipojenfm samoseatneho 
dirky HOD modulovat vy- 
apetim od 30 do 10.000 e/s. 
16 (obr. 1). Jednotlive polohy 



vnejsi modulace libovolnym nape- 



400 c/s — modulace vestavenym nf generatorem. 

Modufa^m' napit« 400 c/s je vyvedeno na samostatne zdirky NF, 
takze jej Ize pouzivat i pro ruzna nizkofrekvencnf mereni, ovsem 
s ohiedem na jeho vnitrnf odpor. 




VYVAioVA 






Oscilitor se pripo}f na vstup prijimace pomoci vf kabelu, dodava- 
n4ho s pHstrojem. Umela antena, kterou je vf kabel opatren, 
tvoFf pfedepsan6 pFizpCisobenf ke vstupu prijfma6e a zaroven 
chrdnf v)?stupnf dSliC oscildtoru pred ss napetfm z prijfmace, 
pokud by se vf napetf pnVadelo na anody elektronek. ,,Zlvy'‘ 
vyvod koncovky je oznacen. 

Bez vf kabelu je moino vf vystupy pripojovat k anodam elektro- 
nek jen pres kondensdtor. 

Pri vyvazovdni prijfmace je nutne drzet se predpIsO vyrobce 
o vyvazovanf mezifrekvencnfch, stredo-, diouho-, krdtkovlnnych 
a sacfch okruhu. 



Zasadne platf: 

Pri vyvazovinf pfijimaSO nastavuje se na nejvetsf vychyiku 
indikatoru na vystupu, nebo na nejvetsf hlasitost. Jedine pri 



nastavovanf sacfch okruhO nebo odlatfovacu nastavuje se na 



nejmensi vychyiku. (Pouzfvame modulovaneho signafu.) 
D0lezit6 je, aby vystupnf napetf oscilatoru bylo vzdy tak male, 
aby jeste dovolovalo vyvazovanf. Regulator hlasitosti priji- 
mace vzdy vytocen napino. je-II prljfmac pretfzen vf napetfm, 
stezuje se tfm vyvazovanf bud pusobenfm AVC nebo zahicenfm 
Ystupnfch okruhO. 
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The method of modulation can be selected with 

The positions of this knob are: 

MOD — without modulation or with extern: 
with any frequency from 30 to 1 0,000 < 
400 c/s — the output is modulated with 400 c/s 
built-in generator. 

The output of the built-in A. F. generator is con 
terminals marked NF and may be utilized for 
tests (taking into consideration, of course, the inte 
of this source). 



The test oscillator is connected by means of the supplied coaxial 
cable to the receiver the circuits of which have to be aligned. 
The plug of the cable terminating unit (artificial aerial) adapts the 
receiver input to the oscillator and simultaneously protects the 
output attenuator of the oscillator from the H.T. of the receiver 
In cases where the H. F. output is fed directly to the anodes of 
the receiving tubes. The “live*' plug of the terminating unit is 
marked as such. 

The output of the test oscillator can be connected directly 
(without the terminating unit) to tube anodes only via a capacitor. 
Whenever a receiver has to be aligned, the appropriate instruct- 
ions of the makers pertaining to the adjustment of H. F., 1. F. 
and suppressor circuits should be adhered to. 

In general the following procedure may be carried out: 

In receiver alignment it is necessary to try to achieve the largest 
possible deflection of the connected output indicating device or 
the loudest reproduction of the built-in loudspeaker. The 
smallest deflection has to be selected only when suppressor 



circuits or wave traps are tuned. 

It is essential that the output voltage < 
be always set to the lowest possible 
enables safe alignment. The volume 
should be set to full volume. Excc 




Pri vyvazovani mezifrekvencnfch okruhO postupujeme od de- 
tektoru ke smesovacl. Pak upravfme vstupnf okruhy tak, aby 
souhfasily se stupnicf (iadicf kondensator oscilatoru ve zkratu). 
K tomu |e potreba odebfrat pres kondensator (asl 30.000 pF) sig- 
nal z anody smeSovacf elektronky na vstup jakehokoliv nfzesilo- 
yace, na jehoz vystup pripojfme Indikator(output-metr). Nakonec 
doladime oscllacnf okruhy tak, aby souhlasily se vstupniml. 




Potfebujeme-ii zjistit krajnf kmitocty rozsahO prijimace, naladime 
prijimac postupne na doraz ke krajCim stupnice a oscilatorem 
nastavime vzdy kmitocet tak, abychom na vystupu prijimace 
dostali nejvetsf vychylku. Kmitocty nastavene na stupnici 
oscilatoru udavaji pak krajni kmitocty rozsahu prljimaSe. Pri 
urcovani kratkovlnn^ho kmitoctu je treba ddt pozor na zrcadlo- 
v4 kmitofity. 




Na oscilatoru nastavime kmitocet nektere zname vysflad stanice 
a prijimac na tento kmitocet nastavime tez. Souhlasi-li obe na- 
stavenf v jlst^ch malych mezfch, je cejchovani pfijimace spr^vne. 
P?itom je tPeba db^t, aby vstupni okruhy pfijimace nsbyly 
zahiceny. 




Ke kontrole, zda prijimac spravne pracuje, patri tez alespon 
hrube zmereni jeho citiivostl. Zmerit citllvost na jedinem kmi- 
toctu nestaci, nebot: se v urcitych malych mezich meni. Kontro- 
lujeme ji proto vzdy na nekolika kmitoctech tehoz vinoveho 
rozsahu prijimace. Pro tuto zkousku pouzijeme uvedenou 
cejchovnf tabuiku, kde je vyznaceno vf napeti na vystupu B 
(obr. 1 ) pri postaveni knofliku K5 do jeho prave polohy (tj. 
nejvyssi napeti). 

Citiivostl rozumi se prlvadene vf napeti, ktere modulovano 
400 c/s do hloubky 30 % vytvori na vystupu prijimace tonovy 
vykon 50 mW (= hlasitost pro mistnost). 



the alignment difficult owing to A. V. C. action or overloading 
of the input circuits. 

First the i. F. circuits must be aligned in the following sequence: 
diode circuit, anode circuit of the I. F. amplifier tube, grid 
circuit of the I. F. amplifier tube, anode circuit of the mixer 
tube. Then the input circuits are adjusted to tally with the 
dial readings (the tuning capacitor of the oscillator circuit must 
be shorted). For this operation it is necessary to take the 
amplified signal of the test oscillator from the anode of the 
mixer tube and to connect it to any available A. F. amplifier via 
a capacitor of 30,000 pF. To the output of this A. F. amplifier 
is connected an output meter or any other suitable indicator. 
Finally the oscillator circuits are adjusted to tally with the 
input circuits. 




If the extreme frequencies covered by the ranges of the receiver 
have to be ascertained, the dial indicator must be set to both 
extreme positions of all ranges, and such settings of the 
oscillator must be found which give maximum deflectlohs of the 
output indicator which is connected to the receiver. The fre- 
quencies set on the test oscillator are the range limits of the 
receiver. When limits of the S. W. ranges are investigated 
attention must be paid to the second channel frequencies which 
could easily lead to erroneous deductions. 




After setting the test oscillator to the frequency of any selected 
transmitter, the receiver is tuned in to the same frequency. 
If both settings tally within a narrow limit, the receiver is 
correctly calibrated. It Is necessary to ensure that the input 
stages of the receiver are not overloaded. 




One of the routine test the purpose of which is to ascertain the 
{•gcelver’s overall performance, Is to check the sensitivity. It is 





V prave krajnj 
poioze (max.) 





Uvedena vystupnf napetf platf zhruba pro rozsah 0,94 — 1,5 Mc/s; 
jsou namerena na strednfm kmitoctu tohoto rozsah u. 




Majf-fi vsechny elektronky spravna pracovnf napeti, a presto 
pt^ijfmac spravne nepracuje, zkontrolujeme nejprve nf cast 
pi*i]fmace pomocf nfzkofrekvencniho napeti dodavaneho service- 
oscilitorem (zdfi^ky NF). Ponevadz je toto napetf velike, aby 
byio mozne budit i koncov6 elektronky prime, musfme je 
vhodnym delicem zmensit na hodnotu potrebnou k buzeni nf 
£asti pFijfmace, nap?, potenciometrem 0,1 lAQ, nebo vetsfm 
podle obr. 4. PPIpadne chyby nf £asti se zjisd a odstranf podle 
zn&m)I’ch metod. Po teto zkousce se p?ejde na vysokofrekven^ni 
East p?ijlmace, v£etne mezifrekvenenf cast!. Nejiednodussfm 
zpQsobem hledanf vady je nov4 vyva^enl okruhu. Okruh, ktery 
nelze doladit, Ize povazovat za vadny. V prfpade, ze z jakehokoH 
dSvodu nelze prijimac vyvazit, privede se na vf usmernovac 
(obvykle dioda) velke vf napetf (1 V, vystup A) o mf kmitoctu. 
Toto vytvori na vystupu prijfmace urcite napetf. Koncovkou vf 
kabelu zkousf se pak ve smeru k antennfmu vstupu prijfmace 
postupne anodove a mrfzkove prfvody k jednotlivym okruhum. 
V pripade, ze je prljfmac v poradku, musf se pak stupen po stupni 
vystacit s odpovfdajfcfm' zmensenym vystupnfm napetfm oseija- 
toru, jak to odpovfda zesilovacfmu ciniteli jednotlivych stupnO. 




(samoSinne vyrovnavanf citllvosti) 



Oscilator se nastavf na libovolny vf kmitocet, obvykl^l Mc/s na 
strednfch vlnach a 1 0 Mc/s na kratkych vinach, z prijfrnac tez 
na tento kmitocet. Regulator hlasitosti prfjfmace vytocen na 



mV 



mV 



rnV hand 



extreme right- 
position 









These output voltages are valid approximately within the range 0.94 to 1.5 Hc/s 
and have been measured in the middle of it. ^ 

Data given in the above table will be useful for routine measurements of 
receiver sensitivity. 



not sufficient to measure the sensitivity at one frequency only, 
as it varies within certain limits. It is necessary, therefore, to 
check the sensitivity at several frequency settings of the same 
waveband of the receiver. In carrying out the checking, the 
table given at the end of these Instructions will have to be 
used. This table lists the output voltages of the receptacle B 
(Fig. 1) when the pointer of the knob K5 is set to the right-hand 
side (maximum output voltage). 

The sensitivity of the receiver is given by the H. F. voltage (at 
30 % modulation depth with 400 c/s) which produces a receiver 
output of 50 mW (sufficient power for a living room). 




If all tubes have the required working voltages but the receiver 
does not operate to satisfaction, first of all the A. F. stages 
must be checked, utilizing the A. F. voltage delivered by the 
test oscillator (sockets marked NF). As this output is too large, 
in order to render it suitable for use also for the direct driving 
of output tubes, it must be reduced by the application of a 
suitable voltage divider to a value which is sufficient for the 
driving of the A. F. part of the receiver (Fig. 4). The resistance 
of the applied volume control should be at least 0.1 MO. if 
faults are found in the A. F. stages, they must be removed be- 
fore further checking of the receiver. After this test the H. F. 






pinou hlasitost. Pri stupnovitem zvysovanf vystupnJho naped 
oscilatoru odecftaji se pdsiulne v^chylky outputmetru. Vynesou- 
n se odectene vychylky outputmetru v zavislosti na nastavenych 
napetich osciiatoru, vyjde krivka zprvu strme stoupajid, ktera 
se nahie zlomi. Zasah regulace AVC |e charakterisovan t\mto 
zlomem kfivky. Cim je krivka po ziomu plossf (vodorovnejs ), 
tfm lepe AVC pracuje. BlizsE je na p^r. v „Radiotechnicke a elek- 
troakusticke pnru£ce“, vydane ESC 1 949. 




Po zacvicenf Ize oscilatorem merit tez siri pasma. Oscilator 
nastavime na libovoln^ kmitocet, obvykie 1 Mc/s na stfednkh 
vinach a 10 Mc/s na kratkych vinach, a pfijEmac se naladE t6z na 
tento kmitocet. 

Na oscilatoru se nastavE takove vystupnE napetE, ktere vytvon 
na vystupu pi^ijEmace v^^kon 50 mW. NapetE oscilatoru se ^vysi 
desetkrat a oscilator se rozIadE na obe strany tak daleko, a^ je 
na vystupu pi^ijEmaSe opet 50 mW. RozdEI takto ode£tenycn 
kmitoctO udavd sEri p4sma. 




Obr. 41 Fig. 4. 






Oscilator a prijEmac se nastavE na tyz kmitocet (vykon 50 mW). 
Oscilator se prepne pro modulaci vnejsEm tonovym generatorem 
(K6) a na svorky MOD se privede napetE generatoru. Generato- 
rem se pak protacE od nEzkych k vysokym kmitoctum a zapisuje 

se vykon pri|Emace. Z techto zapisfi se pak vynese obvykiym 




nf charakteristlka. 






and 1. F. stages can be checked simultaneously. The simplest way 
of fault finding is to re-align the circuits. The circuit which cannot 

be adjusted properly can be considered as faulty. Should it be 
impossible to align the receiver, a fairly high I. F. voltage (I V from 
the output A) must be brought into the detector tube (usually 
a diode). This signal will produce a certain voltage on the receiver 
output. By subsequent repositioning of the terminating unit 
towards the aerial socket of the receiver, all stages must be 
checked by testing the grid and anode circuits. If the receiver 
Is in order, the strength of the injected signal can be reduced 
step by step in relation to the increasing gain of each individual 

stage. 




The test oscillator and the receiver are set to any frequency, 
usually to 1 Mc/s in the M. W. band and to 10 Mc/s in the S. W. 
band. The volume control of the receiver is set to maximum. 
Whilst the output of the test oscillator is increased gradually 
step by step, the deflections of the output Indicatingydeyice 
connected to the receiver are recorded. By plotting^a diagrarn 
of the results of these measurements in relation to the selected 
output voltages of the test oscillator, a curve Is obtained which 
first rises rapidly and at a certain voltage breaks suddenly. 
This point indicates the setting In of the A. V. C. The less the 
curve rises after this breaking point the better operates the A. 
V. C. (Details are usually given in the servicing instructions sup- 
plied by the makers of the receiver). 




With experience the test oscillator is suitable also for the mea» 
surement of the receiver’s band-width. The test oscillator se*. to 
any frequency — preferably to 1 Mc/s in the M. W. band and to 
10 Mc/s in the S. W. band — is connected to the receiver which 
is tuned to the same frequency. 

The oscillator is set in such a manner that the receiver delivers 
50 mW. The voltage of the oscillator is Increased to the tenth 
multiple of the original value, and the receiver is mistuned iii 





Po vymene oscilacni elekcronky anebo poskozeni oscilatoru se 
doporucuje tato jednoducha kontrofa, zda oscHator udrzuie 
udavanou presnost vf kmitoctu (± 1 %, resp. ± 3 %). 
Rozhlasovy prijfmac se pripojf k venkovnf antene a naiad i na 
Itbovolny vysflac, vyjma mfstnfho. Na vystup oscilatoru se pripojf 
A-—1 m dratu volne polozeneho podle prfvodu venkovnf 
anteny. Signal z oscilatoru se pouzije nemodulovany. Protacf-Ii 
se nynf^ knofifkem oscilatoru K2, objevf se po obou stranach 
najadeneho vysflace vysoky hvizd, Jehoz ton se pri daisfm iadeni 
snizuj'e, az pri presnem naladenf zcela zmizf (nulovy zaznej). 
Na tomto mfste souhlasf kmitocet oscilatoru s kmitoctem na- 
staveneho vysflace. Porovnanfm s kmitoctem vysflace se zjistf 
Ida je kmitocet oscilitoru v udanj^ch tolerancfch. K teto zkousce 
IQ vhodnejif selektivnf pHmo ladeny prfjfmac, nebot nema 
zrcadel. Je-Il dchylka iadenf oscilatoru znacni, je treba oscilator 
psiat do opravy vCetne pi^fsIuSnych elektronek i vystupnfho vf 
kabelu. ^ ^ 

P020R! Zkousenf presnosti kmitoctu oscilatoru je nutne pro- 
vadlt v dobe, kdy je zaru£eno, ie nebude rusen poslech sousedO. 
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both djrections sufficiently to obtain again SO mVV oytottc. 
The difference between the two frequencies registered in this 

manner is the band-width of the receiver. 




The test oscillator and the receiver (at SO mW output) are set 
to the same frequency. The oscillator is adjusted to external 
modulation (the knob K6 points to the right) and an external 
A. F. source is connected to the sockets marked MOD. The 
frequency of the A. F. generator is increased gradually and the 
receiver output is registered. From the results the A. F. response 
curve can be plotted in the usual manner. 




After the exchange of the oscillator tube or after any repair 
which has beencarried out on thetest oscillator, it is recommend- 
ed to make sure that the apparatus maintains an accuracy of 
the produced frequency within the rated limits (±1 % and 
db3 % respectivelly). The procedure is as follows: 

The receiver connected to the aerial is tuned to any transmitter 
with the exception of the local station. A wire of % to 1 m length 
IS connected to the output of the test oscillator and is laid i 

parallel to the aerial connection. The output signal of the oscill- | 

ator is C. W. (without modulation) and Is varied by operating 1 

the knob K2 In order to obtain high pitched interference i 

whistles on both sides of the frequency of the selected trans- 

mltterstation. The pitch of these tones drops when the oscillator 

IS tuned in closely and disappears entirely when its frequency 
tallies exactly with the frequency of the tuned in transmitter. 

Thus the zero-beat is obtained. By comparing the frequency 
indicted by the test osclilator dial with the actual frequency 
of the selected transmitter station, it can be ascertained whether 
the tolerance of the oscillator has remained within the rated 
limits. As it has no second channels a selective directly tuned 






Pro radu beznych merenf na prijfmaci staci jako tndikator na 
vystupu vestaveny reproduktor (nastavenf na nejvetsC hlasitost). 
Jsou Ysak mnoha me?enf (citlivost, AVC, selektivita, hledSnf vad 
apod.), kde akusticka indikace nestaci a must byt zpresnSna 
merici'm pristrojem pro tonov<§ kmitocty. Prakticky se ktomuto 
ucelu hodi kazdy strfdavy vo!tamp6rmetr, jelikoz mSn pri 
kmitoctu 400 c/s takrka zcela shodne jako pri 50 c/s (napr. 
Avomet). 

Outputmetr Ize pripojit dvojfm zpOsobem: 

1 . Na nizkoohmovy vystup prljfmace (obr. 5). 

Vystup prljimace zatizime nahradnfm odporem R (obvykie 5 O) 
a odpojfme vestaveny reproduktor. 

Do s^rle s odpore.m zapojfme stfidavy ampermetr. Jeflkoz jeho 
vnitPnf odpor je maiy, Ize jej zanedbat. 

2. K anode koncov4 elektronky (obr. 6). Stridavy voltmetr 
pripojime pfes velky kondensator C (1 ytiF nebo vetSi), zkou§eny 
na velk^ napeti (asi 2500 V). V tomto prfpade mflzeme nechat 
vestaveny reproduktor bucf pFipojeny, nebo jej nahradime od- 
porem. 



receiver is better suited for carrying out this check than a 
superhet. If the difference between the indicated value and the 
actual frequency of the transmitter Is too large the test oscillator 
including output cable will have to be entrusted to an expert 

for tube replacement and recalibration. 



NOTICE! 

The frequency of the test oscillator must be checked only at 
such a time when it is sure that no interference will be caused 
to nearby broadcast listeners. 




For many routine measurements and checkings of the receiver, 
it is sufficient to apply the built-in loudspeaker as an output 
indicating device (to be set to maximum volume). For certain 
measurements (sensitivity, A. V. C., selectivity, fault finding, 
etc.) the acoustic indication will have to be replaced by a more 
exact method using a measuring instrument. For this purpose 
any A. C. voltammeter can be utilized which indicates at 400 c/s 
practically the same as at 50 c/s. 




Such an indicating device can be connected in two ways: 

1 . Low impedance connection (Fig. 5). An additional load R 
(usually of 5 ohms) is connected to the output of the receiver 
and the built-in loudspeaker is disconnected. In series with 
the load is connected the A. C. ammeter, the impedance of 
which is small and therefore may be disregarded. 



2. Connection to the anode of the output tube 
The A. C. voltmeter Is 
or more) which must h 
H. T. of the output stage 
loudspeaker 
a resistor. 







I ©scilitorem byva cast© nutno p?epocitat i^daje vlno= 
c V metrech na kmitocty a naopak. Pfepocftanf se pro- 
le vzorcS? 




V teclit© Yzorcich znamena: X vinovou deiku v metrech, 

f kmitocet v kilocyklech za vter. 

V tabuke jsou uvedeny jen kmito£ty od 100 do 1100 kc/s. Pro 
vyssf, resp. nizsf kmitocty bude vinova d^lka toUkrat krat§i, 
kolikrat je vy§si kmitocet a naopak. Napr. pro kmitocet 5300 kc/s 
naleznete v tabulce 56,6 m. 



r~~ ^ 

kc/s 1 


m 1 


kc/s 


m 


kc/s 


j 100 ' 


3000 


160 • 


1875 


220 


I 105 


2857 


165 I 


1819 


225 


t 110 


2727 


170 


1765 


230 


I 115 


2609 


175 i 


1714 


235 


I 120 


2500 


180 ' 


1667 


240 


I 125 


2400 


185 I 


1622 


245 


130 


2308 


190 i 


1579 


250 


1 135 


2222 


195 1 


1539 


255 


140 


2143 


200 ’ 


1500 


260 


1 1 45 i 


2069 


205 


1463 


265 


150 


2000 


210 ; 


1429 


270 


1 155 


1936 _ 


1 215 


1396 

mm ikI i ini<> iMIiIk ••■fi i|-nnm.rc 


275 






FREQUENCY T 
CONVERSION “ 



It is quite often necessary to convert wavelengths to frequeneie 

and vice versa during the application of the test oscillator. Th 
appropriate formulae are as follows: 




In these formulae X is the wavelength In metres 

f is the frequency in kilocycles per second. 

In the following table are listed frequencies from 1 00 to 1 ,1 00 kcAs. 
Wavelengths pertaining to higher (and lower) frequencies will 
be so many times shorter (or longer) as many times the frequency 
is higher than the listed value. For example, for the frequency 
of 5,300 kc/s the corresponding wavelength is 56.6 metres. 






m 


j ^c/s ^ 


m 


kc/s 

i 


m 


1364 


280 


1071 


340 


882, 


1333 


285 


1053 


345 


869, 


1304 


290 


1035 


350 


857, 


1276 


295 


1017 


355 


845, 


1250 


300 


1 000,0 


360 


8i3, 


1224 


305 


938,5 


365 


821, 


1200 


310 


967,6 


370 


81 0, 


1177 


315 


952,4 


375 


800, 


1154 


320 


937,6 


380 


789, 


1132 


325 


923,0 


385 


779, 


1111 


330 


909,0 


390 


769, 


1091 


335 


895,6 


395 


759, 







1 kc/s 

1 


m 




j kc/s 


m 


'i 

1 kc/s 


m 


■ 

kc/s 

: 


m 


kc/s 


m I 

I 


1 400 


750,0 




540 


555.5 


680 


441,2 


820 


365,8 


960 


31 2 S 1 


1 405 


740,7 




545 


550,4 


685 


437,9 


825 


363,6 


965 


31 0,1 j 


1 41 0 


731,7 




550 


545,4 


690 


434.8 


830 


361,4 


970 


309,2 1 


! 41 s 


723,0 




555 


540,5 


695 


431.6 


835 


359,2 


975 


307,7 


1 420 


71 4,3 




560 


535,6 


700 


428,7 


840 


357,1 


980 


306,1 


{ 425 


705,8 




565 


531,0 


705 


425,5 


845 


355,0 


985 


304,6 


j -430 


697,6 




570 


526,3 


710 


422,5 


850 


352,9 


990 


303,1 


t 435 


689,7 




575 


521,7 


715 


419,6 


855 


350,8 


995 


301,5 1 


j 440 


681,7 




580 


517.2 


720 


416,7 


860 


348,8 


1000 


300,0 j 


i 445 


674,0 




585 


512,8 


725 


413,8 


865 


346,8 


1005 


298,5 1 


! 450 


666,7 




590 


508,4 


730 


411,0 


870 


344,8 


1010 


297,0 j 


1 


659.3 




595 


504,2 


735 


408,1 


875 


342,8 


1015 


295,6 


4S0 


652,1 




600 


500,0 


740 


405,4 


380 


340,8 


1020 


294,1 


j 46S 


645,0 




605 


495,8 


745 


402,6 


885 


339,0 


1025 


292,7 


1 470 


638,3 




610 


491.8 


750 


400,0 


890 


337,1 


1030 


291,3 


i 475 


631,6 




615 


487,8 


755 


397,4 


895 


335,2 


1035 


289,9 


1 480 


625,0 




620 


483,9 


760 


394,7 


900 


333,4 


1040 


288,5 


[ 485 


618,6 




625 


480,0 


765 


392,1 


905 


331,5 


1045 


287.1 


j 490 


612,1 




630 


476,2 


770 


389,6 


910 


329,7 


1050 


285,7 


[ 495 


606,0 




635 


472,4 


775 


387,1 


915 


327,9 


1055 


284,4 


1 500 


600,0 




640 


468,7 


780 


384,6 


920 


326,1 


1060 


283,0 1 


1 505 


594,0 




645 


465,0 


785 


382,1 


925 


324,4 


1065 


281 ,7 j 


[ 510 


588,1 




650 


461,6 


790 


379,8 


930 


322,5 


1070 


280,4 ! 


j SIS 


582,5 


i 


655 


458,0 


795 


377,3 


935 


320,9 


1 075 

1080 


Ja/ ✓ J 1 1 

277,8 1 


1 520 

,s 


5 / 6,9 




66U 


454,6 


800 


375,0 


940 


31 9,2 


1085 




^ 525 


571,4 




665 


451,1 


805 


372.7 


945 


317,5 


1090 


275,2 i 


1 530 


566,0 




670 


447,7 


810 


370,3 


950 


315,8 i 


1095 


274,0 { 


535 




\ 


675 


444,4 

. . , . 


815 


363,1 


955 


31 4,1 


1100 


272,7 < 






V’ t&Duice neuvedenou, vypocita se 
Yzorce, nebo interpolacf dvou sou- 



otrebujeme znat kmitocet 1 004 kc/s v metrech 



1000 kc/s = 300,0 m 

100S ks/e = 298,5 m odecteme 

1,5 m d^Ume 5 
0,3 m 

1 kc/s V tomto rozmezf se rovnd 0,3 m. Tedy 1 004 kc/s je 298,8 m. 



TECHNiCKi OdAJE OSCILAtORU 
TESLA BM 205 



Vf. rozsahy 

94 —310 kc/s ] 

290 —960 kc/s 

0,94— 3,1 Mc/s ■ 
2,9 — 9,6 Mc/s 
9,4 — 30 Mc/s 



presnost napStf na vystupu A(obr. 1) 



±1 % 

+ chyba cteni 



1 V ± 3 dB 

Nad 8 Mc/s je dovolen 
pokles a2 na 0,6 V. 



± 3 % 0.2V-0,6 V 



Stalest vf kmitoctu lepsi nez 0,1 % pri zmene sftoveho napeti 
o 10 <%, 



vystupnf impedance 1 000 O 

vystupnf napStf viz vyse 

Vystup B (obr. 1 ) 

vystupni Impedance pfepinac K4 v pol. 5 1 00 Q 

prepfnac K4 v poi. 1 az 4 10 H 

12 



if it is necessary to convert a value which is not listed In the 
table above, it may be calculated either from the appropriate 
formula or found by interpolating between two adjacent values. 

Example: 

It Is necessary to find the wavelength in metres pertaining 
to 1,004 kc/s. 

1 ,000 kc/s = 300.0 m 

1,005 kc/s — 298.5 m (subtracted) 

1 .5 m (divided by 5) 

0,3 m 

1 kc/s within the above limits is equal to 0,3 metres, thus 
1,004 kc/s is equal to 298.8 metres. 




H. F. bands 

94 —31 0 kc/s 

290 —960 kc/s 

0.94— 3.1 Mc/s 
2.9 — 9.6 Mc/s 

9.4 — 31 Mc/s 



Accuracy Voltage on the receptacle A 

(Fig. 1) 

d=l % plus 1 V± 3dB 

the reading Above 8 Mc/s the permissible 

error drop is max. 0.6 V 

± 3 % 0.2 V— 0.6 V 



The frequency stability of the produced H. F. is better than 
0.1 % at mains voltage fluctuations of 10 %. 



Receptacle A (Fig. 1) 

Output Impedance: 
Output voltage: 




vystupni napeti 0 az 100 mV dekadicky a plynule regu- 

lovatein4 

Vnitrnf moduiace kmitoStem 400 c/s ± 10 % 

Hloubka moduiace s vnltrnfm generatorem 30% ±10% 

s vnSjsIm generatorem od 0 do 100 % 

Zbytkovy signal do 0,96 Mc/s menlf nez 3 p,V 

(K4 V poloze 1 a K5 na min.) do 9,6 Mc/s menSf nei 10 p.V 

Napeti vnejifho nf generatoru pro dosazeni 30% moduiace prl- 
blizni 3 V. 

Vystupnf napeti na vystupu NF 1 V ± 3 dB 
Vystupni impedance NF vystupu 10 kO 
Vstupnl impedance zdfrek MOD 0,1 MQ 

Napdjenf ze site 40 — 60 c/s, napeti 120 V nebo 220 V 

Sf^ovi spot^eba 20 W 

Pojistky pro 220 V 200 mA 

pro 1 20 V 400 mA 

Osazenf elektronkami 

EF 22 — vf oscildtor 

ECH 21 — nf generator a modulator 

1 2TA31 (7475) — stabilisdtor 

AZ 11 — usmernovac 




Jako prisiusenstvf dodava se s prfstrojem pnvodni sitova snura, 

umila antena s konektorovou koncovkou, sacek s nahradnimi 
pojistkam! pro sst 220 I 120 V, mavod k obsluze a zarucni list. 





Value 



Max. load 




carbon layer 


200 ka 


0.25 W 


±10% 


wire-wound 


2.5 ka 


4W 


± 5 % 


wire-wound 


1 ka 


4W 


±10% 


wire-wound 


640 a 


4V/ 




carbon layer 


400 ka 


0.25 


±10% 


wire-wound 


1 ka 


1 W 


±10% 


carbon layer 


500 ka 


0.25 


±10% 


carbon layer 


25 ka 


2W 


± 5% 


carbon layer 


10 ka 


2W 


± 5% 


carbon layer 


5ka 


0.5 W 


±10% 


carbon layer 


32 a 


0.25 




carbon layer 


i 40 a 


0.25 W 




carbon layer 


so a 


0.25 W 




carbon layer 


80 a 


0.25 W 




carbon layer 


100 a 


0.25 W 




carbon layer 


100 a 


0.25 W 




carbon layer 


100 a 


0.25 W 




carbon layer 


400 a 


0.25 W 




carbon layer 


800 a 


0.25 W 




carbon layer 


50 ka 


0.25 W 


±10% 


potentiometer 


100 ka 


0.25 W 




carbon layer 


10 ka 


0.25 W 




carbon layer 


20 ka 


2W 


±10% 


carbon layer 


1.6 Ma 


0.25 W 




wire-wound 


2 ka 


1 W 


±10% 


carbon layer 


160 ka 


0,25 W 


±10% 


carbon layer 


320 ka 


0.25 W 


± 5% 


carbon layer 


1 ka 


0.25 W 


± s% 


potentiometer 


200 a 


0.5 W 






TR 502 1 k/A 
TR 101 M5/A 
TR 104 25k/B 
TR 104 lOk/B 
TR 102 Skfh 
TR 101 32 
TR 101 40 
TR 101 50 
TR 101 80 
TR 101 100 
TR 101 100 
TR 101 100 
TR 101 400 
TR 101 800 
TR 101 50k/A 
WN 692 01 M1/N 






Value 






Max. load 


Notice 


1 


i 






carbon layer 


10 ka 


■ o.sw 


carbon layer 


200 


a 


0.25 W 


carbon layer 


25 


n 


i 0.25 W 


carbon layer 1 


200 


a 


0.25 W 


carbon layer i 


25 


a 


0.25 W 


carbon layer 


200 


a 


0.25 W 


carbon layer 


25 


a 


0.25 W 


carbon layer 


200 


a 


0.25 W 


carbon layer 


22 


a 


0.25 W 


carbon layer ! 


400 


0. 


0.25 W 



i B% 

rfc 50/0 
:!= 5% 
i 5% 
i 50 /^ 
i 50/0 
i 50/0 

i 50/0 






Art 


Value 


! Max. DC voltage j 

I I 


Notice j 


Standard £SR 


paper 


1 0,000 pF 


i 

1000 V 




TC 105 10k 


paper 


10,000 pF 


1000 V 




TC 105 10k 


paper 


0.1 ^F 


250 V 




TC 102 Ml 


electrolytic 


16/fF 


350 V 




TC 519 16M 


electrolytic 


16/4P 


250 V 




TC 517 16M 


paper 


0.1 j[«F 


250 V 




TC 102 Ml 


paper 


10,000 pF 


250 V 




TC 1 02 1 0k 


electrolytic 


4 fiF 


160V 




TC 510 4M 


trimmer 








PN 703 01 


mica 


40 pF 


500 V 


±10% 


TC 200 40/A 


trimmer 






PN 703 01 


mica 


50 pF 


500 V 


±10% 


TC 200 50/A 



Value 



mica 

trimmer 


200 pF 


500 V 


dr 10% 


mica 

tuning 


320 pF 
500 pF 


500 V 


± 10% 


paper 


64.000 pF 


250 V 




mica 


5,000 pF 


500 V 




mica 


100 pF 


500 V 




mica 


100 pF 


500 V 




paper 


160 pF 


250 V 




paper 


0.1 p,? 


250 V 




paper 


1,000 pF 


600 V 




paper 


10,000 pF 


250 V 




paper 


10,000 pF 


250 V 




mica 


100 pF 


500 V 




paper 


6,400 pF 


400 V 




paper 


64,000 pF 


250 V 




paper 


0.1 /iF 


250 V 




paper 


0.1 p? 


250 V 




paper 


0.1 pf 


250 V 


±10% 


paper 


4,000 pF 


400 V 


ceramic 


200 pF 


350 V 


± 10% 




TC 


104 


Ik 


TC 


102 


10k 


TC 


102 


10k 


TC 


200 


100 


TC 


103 


6k4 


TC 


102 


64k 


TC 


102 


H1 


TC 


102 


M1 


TC 


102 


Ml 


TC 


103 


4k/A 


TC 


740 


200/A 



LECTRiCAL COMPONENTS 



1 Tube El 


(AZ11) 


IAN 110 01 


Cartridge PI tSH 35 4731 


0.2 A/250 V 


1 Tube E2 


(12TA31) 


IAN 110 03 


Cartridge F2 CsN 35 4/31 


0.08 A/250 V 


Tube E3 


(EF22) 


IAN 110 02 






Tube E4 


{ECH211 


IAN 110 07 


Tubes marked 1AN 110 . 


. are selected 


j Glow lamp 


IAN 109 00 


according to special regulations. 




